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1 EXECUTIVE SUMMARY 
In response to the extreme grid conditions in the summer of 2020, the California Public Utilities 

Commission (CPUC) directed the three electric Investor Owned Utilities (IOUs or Joint IOUs) to create a 

program designed to access incremental load reductions during periods of grid stress1. This Decision 

resulted in the development of the Emergency Load Reduction Program (ELRP), of which there are 

multiple sub-programs targeting different customer segments and controllable loads. This report 

concerns the A6 sub-program, which began in 2022 and consists of residential customers across all 

three IOUs. In marketing to participants, the A6 ELRP program is known as Power Saver Rewards.  

Participants in Power Saver Rewards are compensated for reductions in consumption during periods of 

high grid stress. A key design component of this program is that reductions are calculated on the basis 

of individual customer baselines, which form the basis of settlement to the customer. A baseline is a 

procedure to generate an estimate of what the participant consumption profile would have been had 

there been no event. There is no penalty for participants who increase their load relative to the 

baseline.  A baseline provides a basis, or counterfactual, which can be used to estimate program load 

reduction for the purpose of calculating customer compensation. The counterfactual is an estimate of 

what the participant would have done had they not been dispatched for the program.  As a result, the 

Joint IOUs requested an evaluation of the methods used to compute these baselines, produce an 

independent summary of baseline reductions, and provide recommendations for alternative baselines 

to be used going forward. This report summarizes the individual customer baseline results for the 

population in the summer of 2022 and also provides findings from a baseline accuracy assessment from 

the summer of 2020.  

ELRP Events are triggered based on CAISO system conditions, including FlexAlerts2, alerts to all 

customers, and other CAISO Energy Emergency Alerts, on a day-ahead basis. Events last from 4pm to 

9pm. Over the 2022 summer, there was an extreme heat wave in early September, and as a result, 9 of 

the 10 Residential ELRP events called this year occurred in that time frame. Table 1 lists all 2022 A6 

ELRP event days and the participant-weighted average daily max temperature (degrees Fahrenheit) for 

each utility. 

Table 1: A6 ELRP Event Days 

Day of Week Date 
Daily Max Temperature 

PG&E SCE SDG&E 

Wednesday 8/17/2022 86.3 92.4 83.8 

Thursday 9/1/2022 89.4 98.8 89.3 

Friday 9/2/2022 87.2 98 90.4 

Saturday 9/3/2022 89.1 100 94.5 

Sunday 9/4/2022 96.6 102.7 90.7 

Monday (Labor Day) 9/5/2022 101.6 100.4 89.9 

Tuesday 9/6/2022 103.9 99.9 89.2 

 
1 Per CPUC Decision 21-12-015. Details found in Appendix 2 at 

https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M428/K821/428821668.PDF 
2 https://www.flexalert.org/   

https://www.flexalert.org/
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Wednesday 9/7/2022 97.8 99.5 92 

Thursday 9/8/2022 99.1 97.6 92.2 

Friday 9/9/2022 90.7 94.8 86.5 

1.1 BASELINE REDUCTIONS FOR 2022 SUMMER 

Baseline methodologies are common ways to produce settlement-level estimates of load reduction. 

They are relatively simple to compute, can be constructed for individual participants, and are easy to 

understand. Nevertheless, these methods can never out-perform methods that rely on control groups 

or methods that include more complex regression approaches, especially for volatile, weather-sensitive 

customers. For these reasons, it is important to interpret the results in this report as the Residential 

ELRP load reductions as constructed by the baseline rules, rather than as true load impact that might 

come out of a demand response evaluation. Table 2 describes the baselines in use for the summer 2022 

event days.  

Table 2: IOU Baseline Methodologies 

Baseline PG&E SCE SDG&E 

Weekday Top 5/10 Top 5/10 Top 3/5 

Weekend Weighted 3/5 
(50% on most recent baseline 
day, 30% on second most 
recent, 20% on third most 
recent) 

Weighted 3/5  
(50% on most recent baseline 
day, 30% on second most 
recent, 20% on third most 
recent) 

Top 1/3 

Adjustment 40% multiplicative adjustment 
cap with a 2 hour pre/post 
adjustment and a 2 hour buffer.  

40% multiplicative adjustment 
cap with a 2 hour pre/post 
adjustment and a 2 hour buffer. 

None 

On the basis of Delivered Load Delivered Load Net Load 

 A summary of the individual first aggregate reductions calculated by ÅÁÃÈ )/5ȭÓ specified baseline 

method is shown in Table 3.  

Table 3: Aggregate3 Baseline Reductions by Event Day4 

Event 
Reduction (MW) 

PG&E SCE SDG&Ea 

08/17/2022 341.9 516.5 116.0 

09/01/2022 170.3 495.5 -10.8 

09/02/2022 383.0 651.0 -11.4 

09/03/2022 263.8 79.6 -185.0 

 
3 The results in this table are computed using the best estimate count of enrolled sites for each IOU. For 

all three IOUs, DSA received a sample of customers active as of late August/early September. As 

customers enrolled and de-enrolled from the program throughout the summer, enrollment numbers 

fluctuated. The values in this table represent the best available understanding of participants for whom 

settlement was calculated by each IOU. The total population values used in this analysis and the 

remainder of the report will vary slightly from this tabl e as a result of the snapshot nature of the data 

received by DSA. 
4 Negative values in this table indicate an increase in usage relative to the baseline.  
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09/04/2022 112.4 173.8 -142.0 

09/05/2022 -118.8 -242.0 -167.2 

09/06/2022 109.8 551.0 -30.2 

09/07/2022 254.0 570.8 -95.2 

09/08/2022 93.6 575.5 11.3 

09/09/2022 426.3 1592.5 211.1 

Average Event 203.6 496.4 -30.3 

Average Weekday Event 254.1 707.5 27.3 

Average Weekend Event 85.8 3.8 -164.7 
a SDG&E baseline does not include a day-of baseline adjustment. Therefore the baseline often understates load by relying fully on days 

leading up to the event. These days are cooler than actual event days. A baseline that underestimates load can lead to negative savings. 

1.2 BASELINE ACCURACY 

This study sought to understand the drivers of baseline accuracy to inform the Joint IOUs of alternative 

baselines that could be used for this program in future years. Baseline accuracy studies assess how well 

the baseline methods do at modeling actual participant consumption on days when no event was 

called, and the true counterfactual is known. A variety of baseline methods were tested for accuracy:  

Table 4: Definitions of Baseline Parameters 

Parameter Option Description 

Baseline 
Framework 
 
The general type 
of baseline, 
indicating the 
construction 
methodology 

Day Matching 
Find X high-usage days in the last Y eligible days. Requires only participant 
interval data 

Day-Weather 
Matching 

Find X high-usage days in the last Y eligible days, and keep those with 
similar weather conditions to the event day. 

Meter-Before 
Average the participant's usage in the hour(s) prior to and directly after the 
event. Least data and computation-intensive 

Baseline Type 
 
The specific 
algorithm to 
compute the 
baseline.  

Top 1/3 Use the participant loads on the highest usage day of the last 3 eligible. 

Top 3/5 
Use the average - simple or weighted - of the participant loads on the 
highest 3 usage days out of the last 5 eligible days 

Top 5/10 
Use the average of the participant loads on the highest 5 usage days out of 
the last 10 eligible days 

Top 3/14 with 
THI Screen 
(BG&E 
Method) 

Use the average of the participant loads on the highest 3 usage days out of 
the last 14. Screen only to days that have similar Temperature-Humidity 
Index values to the event day 

Meter-Before Average participant loads in the one or two hours directly prior to an event 

Meter-
Before/Meter-
After 

Average participant loads in the one or two hours directly prior to, and 
directly after, an event 

Adjustment Type 
 
The way in which 
a same-day 
adjustment is 
applied to the 
baseline load to 

Unadjusted Do not apply a same-day adjustment 

40% 
Construct the ratio between the unadjusted baseline and the observed 
loads during non-event hours. Cap the ratio at +/- 40% and apply the 
capped ratio to the unadjusted baseline to calibrate to event-day loads 

100% 
Construct the ratio between the unadjusted baseline and the observed 
loads during non-event hours. Cap the ratio at +/- 100% and apply the 
capped ratio to the unadjusted baseline to calibrate to event-day loads 
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calibrate for 
event-day 
conditions 

Unlimited 
Construct the ratio between the unadjusted baseline and the observed 
loads during non-event hours. Apply the ratio to the unadjusted loads 
without any cap.  

Days Included 
 
What days are 
eligible for 
inclusion in the 
list of eligible 
baseline days 

Lookback 45 Find the Y eligible days in the 45 days prior to the event 

Lookback 45/ 
Lookforward 
15 

Find the Y eligible days in the 45 days prior to, and 15 days post-event 

 

The best baselines are unbiased, meaning they do not systematically tend to overstate or understate 

loads, and are precise, meaning that they are accurate for all customers on all days. The perfect 

baselines would correspond to having a bias (Mean Percent Error - MPE) of 0% and typical error 

(Normalized Root Mean Squared Error - CVRMSE) of 05. Across all the baseline methods tested, the 

best-performing baselines tended to be day-matching baselines with a 40% adjustment cap. 

Figure 1: Drivers of Baseline Accuracy 

 

 
5 The MPE indicates the percentage by which the measurement, on average, over or underestimates the 

true demand reduction, while the CVRMSE measures the relative magnitude of errors across event days, 

regardless of positive or negative direction. It can be thought as the typical percent error, but with heavy 

penalties for large errors. Formulas for each of these statistics can be found in Section 3.1. 
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The best baselines in this graphic lie in the shaded gray area, where bias is less than +/- 2% and 

the typical error is less than 5%. The interpretation of these statistics is as follows: 

1. A 2% mean bias (MPE) implies that the baseline is, on average, 2% higher than the 

observed loads across all observations.  

2. A 5% typical error (CVRMSE) implies that for any given event, the error will fall within 

approximately +/- 8% with 90% confidence  

In practice, these statistics can be computed at a variety of different levels of aggregation. Of particular 

importance in this study are assessments of bias and precision computed for individual customers 

across event days as well as aggregated populations across event days. A more detailed discussion of 

the accuracy of each baseline can be found in Section 5. While Section 5 will look at the baseline 

accuracy for individual IOUs, results were combined across IOUs to produce a more holistic picture of 

statewide baseline accuracy.  Table 5 shows the baseline specifications weighted equally across the 

three IOUs. The unique combinations of baseline specifications were ranked by:  

1. Keeping the top 5 baselines with the smallest absolute MPE. 

2. Generating the rank based on the smallest CVRMSE. 

Table 5: Performance of Best Baselines Across IOUs 

Rank Baseline Type Adjustment6 
Average 
Absolute 

MPE7 
CVRMSE 

1 Top 3/5 with a Lookback 45 40% Asymmetric Adjustment 1.66 0.03 

2 Top Weighted 3/5 with a Lookback 45 40% Asymmetric Adjustment 1.75 0.03 

3 Top 3/5 with a Lookback 45 40% Symmetric Adjustment 2.07 0.03 

4 
Top Weighted 3/5 with a Lookback 
45/Lookforward 15 

40% Asymmetric Adjustment 1.62 0.03 

5 
Top 3/5 with a Lookback 45/Lookforward 
15 

40% Asymmetric Adjustment 2.26 0.03 

 

The accuracy of the current IOU baselines is shown in Table 6. The SDG&E unadjusted baselines exhibit 

downward bias on average across all IOUs, while the PG&E/SCE baselines 3/5 and 5/10 with a 40% 

adjustment are biased slightly upwards.  

Table 6: Accuracy Results for the Current IOU Baselines 

Baseline 
MPE CVRMSE 

PG&E SCE SDG&E PG&E SCE SDG&E 

SDG&E Weekday -8.64 -14.13 -11.38 0.09 0.15 0.12 
SDG&E Weekend -1.28 -7.42 -0.91 0.03 0.08 0.04 
PG&E/SCE Weekday 5.43 1.72 2.86 0.06 0.03 0.04 
PG&E/SCE Weekend 3.26 -1.56 -0.83 0.04 0.03 0.02 

 

 
6 A symmetric adjustment cap allows baselines to be adjusted between 1 + X and 1/(1 + X), while an 

asymmetric adjustment limits the range between 1 + X and 1 ð X. For a 40% cap, a symmetric adjustment 

would range from 0.71 to 1.4, while an asymmetric adjustment would range from 0.6 to 1.4.  
7 These values are computed on an absolute basis to find the baselines that minimize overall bias. The 

values in this table are a simple average across the three IOUs.  
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The findings in this report are summarized, with recommendations, in Table 7.  

Table 7: Key Findings 

CONCLUSION EXPLANATION 

Baselines that are currently in 

use are among the better 

options for the IOUs 

Day matching baselines balance accuracy, precision, and ease of construction and 

comprehension. Given the requirement to use individual participant baselines for 

settlement, the 3/5 and 5/10 baseline methods are sufficiently accurate for use in the 

Residential ELRP program. The 1/3 baseline exhibits higher bias and may only be 

appropriate for weekend baselines where averaging 3 or 5 baseline days instead would 

mean searching across multiple weeks of history.  

Adding a same-day 

adjustment improves results 

across a wide range of 

conditions 

Same-day adjustments improve the accuracy of baselines on extreme (hot) days. 

Nevertheless, because of the tradeoff between baseline accuracy ɀ accurately 

quantifying the load reductions ɀ and settlement accuracy ɀ paying participants for real 

reductions ɀ it is important to cap the adjustments. A 40% adjustment cap balances 

these two competing requirements on all but the most extreme days. The difference in 

performance between symmetric and asymmetric adjustment caps is minimal for 

typical adjustment caps (less than 100%).  

Baselines are inaccurate for 

individual customers and 

individual events even if on 

average they are unbiased 

No baseline method will perfectly predict the counterfactual and some amount of error 

will persist even with the best baseline. Even the best baseline methods produce highly 

variable estimates for individual sites on individual events. Moreover, even the most 

accurate baselines for the overall population can systematically over or underestimate 

the reductions and payments (show bias) for individual sites. 

There is a fundamental 

tradeoff between overall 

baseline accuracy and 

payment accuracy 

Because baseline methods are inherently noisy, even the best baseline will yield some 

amount of settlement error, where participants are compensated for noise rather than 

true reduction. Baselines that are accurate on average will result in underpayment for 

some participants and overpayment for others. Baselines that are biased downwards 

on average will not capture true load reductions for some participants.  

The calculations for 

settlement are asymmetric  

The Residential ELRP program was designed to use individual customer baselines for 

participant compensation, specifically introducing asymmetry in payments. Positive 

and negative baseline errors do not cancel each other out. Baseline errors that favor 

the customers are counted as reductions, while errors that do not favor the customer 

are zeroed out. As a result, the kWh reductions used for settlement are asymmetric 

and overstate the actual reductions delivered.  

The level of aggregation of 

baseline reductions has a 

large effect on the amount of 

settlement error 

Aggregating noise from the hourly or event level will improve the ability of baseline 

methods to detect true reductions. Instead of paying participants for reductions on an 

event hour by event hour basis, providing compensation at the event level or the 

monthly level will minimize payment error and ensure participants are fairly 

compensated for real reductions.  
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2 INTRODUCTION 

In response to the extreme grid conditions in the summer of 2020, the California Public Utilities 

Commission (CPUC) directed the three electric Investor-Owned Utilities (IOUs or Joint IOUs) to create a 

program designed to access incremental load reductions during periods of grid stress8. This Decision 

resulted in the development of the Emergency Load Reduction Program (ELRP), of which there are 

different sub-programs targeting different customer segments and controllable loads. This report 

concerns the A6 sub-program, which began in 2022 and consists of residential customers across all 

three IOUs. In marketing to participants, the A6 ELRP program is known as Power Saver Rewards.  

Participants in Power Saver Rewards are compensated for reductions in consumption during periods of 

high grid stress. The program was designed to provide incentives to customers to reduce consumption 

by compensating them based on reductions relative to individual customer baselines. This report 

summarizes the individual customer baseline results for the population in the summer of 2022 and also 

provides findings from a baseline accuracy assessment from the summer of 2020.  

2.1 PROGRAM DESCRIPTION 

ELRP is a pilot program implemented statewide for various customer segments and end-use 

interventions. All segments are intended to be dispatched during emergency conditions and times of 

high grid stress when there are inadequate market resources. This evaluation focuses on the A6 ELRP 

subgroup which includes residential customers.  

Participants in Residential ELRP are incentivized to reduce consumption during event hours (4pm-9pm) 

by providing a $2.00 bill credit for each kilowatt-hour of energy reduced. The reduction is calculated on 

the basis of individual customer baselines. A baseline is a procedure to generate an estimate of what 

the participant consumption profile would have been had there been no event. There is no penalty for 

participants who increase their load relative to the baseline. 

Per the CPUC Decision9, each IOU was instructed to automatically enroll residential customers on 

either the California Alternative Rates for Energy (CARE) or the Family Electric Rate Assistance (FERA)10 

rates within their territory. Each IOU was also instructed to default additional groups of customers in to 

the program. PG&E defaulted customers in their Home Energy Report program, both treatment and 

control. SCE defaulted high usage customers, specifically customers with a peak demand higher than 

2.5 kW on August 18, 2020. SDG&E defaulted customers on their existing Behavioral Demand Response 

Program, both treatment and control. Customers not in these segments may opt-in to the program. 

 
8 Per CPUC Decision 21-12-015. Details found in Appendix 2 at 

https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M428/K821/428821668.PDF 
9 Ibid. 
10 CARE: California Alternative Rates for Energy. FERA: Family Electric Rate Assistance 
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The count of customers enrolled in the program for each default group as of September 2022 are 

shown in Table 8. 

Table 8: Enrollment by IOU11 

IOU IOU-Specific Default CARE/FERA Defaulted Opt-In Total Customers Enrolled 

PG&E 400,782 1,190,331 19,564 1,610,618 

SCE 680,226 1,226,300 18,333 1,924,846 

SDG&E 328,988 184,159 4,737 517,884 

For each event, customers with contact information receive a notification either by email or text, 

informing them of the upcoming event. Email notifications are sent to all default and opt-in customers 

for whom the utility has contact information, while text notifications are sent to those who sign up for 

them. Table 9 details some of the additional program design elements including the eligibility and 

performance feedback provided to customers after the completion of an event.  

Table 9: Program Design Elements 

IOU Eligibility Performance Feedback 

PG&E Á CCAs: Marin Clean Energy and Sonoma 
Power opted out. MCE opted back in on 
September 5, 2022 

Á DR: Customers can be enrolled in 
SmartRate 

Event feedback, including participant load 

reduction, is provided through the app. 

SCE Á DR: Customers can be enrolled in 
Residential CPP 

Event feedback, without the granularity of the 

participant load reduction, is provided through 

the app. 

SDG&E Á DR: Customers can be enrolled in 
Residential CPP 

Participants will receive event-by-event 

settlement. 

2.2 EVENT DAYS IN SUMMER 2022 

ELRP Events are triggered based on CAISO system conditions, including FlexAlerts12, alerts to all 

customers, and other CAISO Energy Emergency Alerts, on a day-ahead basis. Events last from 4pm to 

9pm. Over the 2022 summer, there was an extreme heat wave in early September, and as a result, 9 of 

the 10 Residential ELRP events called this year occurred in that time frame. Table 10 lists all 2022 A6 

ELRP event days and the participant-weighted average daily max temperature (degrees Fahrenheit) for 

each utility. 

 
11 For all three IOUs, DSA received a sample of customers active as of late August/early September. As 

customers enrolled and de-enrolled from the program throughout the summer, enrollment numbers 

fluctuated. The values in this table represent the best available understanding of participants for whom 

settlement was calculated by each IOU. The total population values used in this analysis and the 

remainder of the report will vary slightly from this table as a result of the snapshot nature of the data 

received by DSA.  
12 https://www.flexal ert.org/   

https://www.flexalert.org/
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Table 10: A6 ELRP Event Days 

Day of Week Date 
Daily Max Temperature 

PG&E SCE SDG&E 

Wednesday 8/17/2022 86.3 92.4 83.8 

Thursday 9/1/2022 89.4 98.8 89.3 

Friday 9/2/2022 87.2 98.0 90.4 

Saturday 9/3/2022 89.1 100.0 94.5 

Sunday 9/4/2022 96.6 102.7 90.7 

Monday (Labor Day) 9/5/2022 101.6 100.4 89.9 

Tuesday 9/6/2022 103.9 99.9 89.2 

Wednesday 9/7/2022 97.8 99.5 92.0 

Thursday 9/8/2022 99.1 97.6 92.2 

Friday 9/9/2022 90.7 94.8 86.5 

 

2.3 RESEARCH QUESTIONS 

The Joint IOUs are interested in understanding two main questions: what are the Power Saver Rewards 

load reductions for ELRP events under different baseline methodologies, and how accurate are each of 

these methods at quantifying demand response? The following questions represent the specific 

research priorities for this evaluation. 

1. What are the baseline load reductions and settled load reductions under each IOUs 

specified baseline method? 

a. For each event day in each IOU. 

b. For specific customer segments of interest, including low income rates, the auto-

enrolled customer groups, or those customers residing in Disadvantaged 

Communities. 

c. For customers with generation technologies, including solar, storage, electric 

vehicles, or backup generation. 

2. What would the baseline load reductions and settled load reductions be under alternative 

baseline methods? 

a. Day-matching baseline methods will be tested, including 5-in-10, 3-in-5, Weekend 

and Meter Before/Meter After, along with other methods of interest to the Joint 

IOUs. 

b. Methods will be modified to assess reductions with differing lookback periods and 

day-of adjustment caps. 

3. What baseline methods yield the least error? 

a. What is the accuracy and precision of each baseline method? 

b. What is the distribution of error across participants and across relevant participant 

segments? 

c. What are the tradeoffs between baseline accuracy and payment asymmetry? 

4.  Are there any operational barriers to implementing any one of these baselines? 

a. 7ÈÁÔȭÓ ÔÈÅ ÔÒÁÄÅ-off between accuracy/precision and feasibility? 
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3 METHODOLOGY 

A baseline provides a basis, or counterfactual, which can be used to estimate program load reduction 

for the purpose of calculating customer compensation. The counterfactual is an estimate of what the 

participant would have done had they not been dispatched for the program. For this program, the Joint 

Utilities utilized day-matching baselines which estimate what electricity use would have been in the 

absence of curtailment by relying on electricity in the days leading up to the event. Customer electric 

use from a subset of non-event days in close proximity to the event day are identified and averaged to 

produce baselines. 

These baselines can be adjusted up or down based on electricity use patterns during the hours leading 

up to or following an event: a procedure known as same-day adjustment. If, during adjustment hours, 

the baseline is less than the actual load, it is adjusted upwards. Similarly, if the baseline is above the 

actual load in the adjustment hours, it is adjusted downwards. To adjust the load, the initial baseline 

value is multiplied by the ratio between the unadjusted baseline and the actual load during adjustment 

hours. In other words, the baseline is calibrated to match actual usage patterns in the hours leading up 

to the event.  

Table 11 summarizes the steps required to produce two of the baselines in this evaluation. In short, the 

procedure involves finding eligible days prior to the event day, selecting the baseline days according to 

a pre-specified heuristic, then computing a same-day adjustment. The difference between the adjusted 

baseline and the observed load during the event hours is the load reduction associated with the 

program. Reductions relative to the baseline are eligible for participant compensation, while any 

increases relative to the baseline are not penalized13.  

 
13 That is, if a participant increases their usage relative to the baseline, they simply do not receive any 

compensation and do not owe the utility.  
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Table 11: Example of Day Matching Baseline Components 

Component 
Weekday Baseline 

Highest 5 of 10 
Weekend Baseline 

Highest 3 of 5 Weighted 

Eligible 
baseline days 

10 weekdays immediately prior to the event, 
excluding event days and federal holidays 

5 weekend days, including federal holidays 
but excluding event days, immediately prior 
to the event 

Baseline day 
selection 
criteria 

Rank days from largest to smallest based on 
individual customer kWh over the event 
period, pick the top 514 

Rank days from largest to smallest based on 
individual customer kWh over the event 
period, pick the top 3 

Application of 
weights  

(if needed) 
N/A 

50% - Day closest to event 
30% - Next closest day to event 
20% - Furthest day from event 

Unadjusted 
baseline 

¢ƘŜ ǿŜƛƎƘǘŜŘ ƘƻǳǊƭȅ ŀǾŜǊŀƎŜ ƻŦ ǘƘŜ ǊŜǎƻǳǊŎŜΩǎ ŜƭŜŎǘǊƛŎ ƭƻŀŘ ŘǳǊƛƴƎ ōŀǎŜƭƛƴŜ days. The 
unadjusted baseline includes all 24 hours in day. 

Adjustment 
hours 

The two hours immediately prior to the event period with a two hour buffer before the event 
and the two hours after an event after a 2 hour buffer. For example, if an event went from 
4pm to 9pm, the adjustment hours would be 12pm to 2pm and 11pm-midnight15. 

Same day 
adjustment 

ratio 

/ŀƭŎǳƭŀǘŜ ǘƘŜ Ǌŀǘƛƻ ōŜǘǿŜŜƴ ǘƘŜ ǊŜǎƻǳǊŎŜΩǎ ƭƻŀŘ ŀƴŘ ǘƘŜ ǳƴŀŘƧǳǎǘŜŘ ōŀǎŜƭƛƴŜ ŘǳǊƛƴƎ ǘƘŜ 
adjustment hours. 

ὃὨὮόίὸάὩὲὸ ὶὥὸὭέ 
Ὕέὸὥὰ ὯὡὬ ὨόὶὭὲὫ ὥὨὮόίὸάὩὲὸ Ὤέόὶί

ὟὲὥὨὮόίὸὩὨ ὦὥίὩὰὭὲὩ ὯὡὬ ὨόὶὭὲὫ ὥὨὮόίὸάὩὲὸ Ὤέόὶί
 

Adjustment 
limit  

Cap the ratio between 0.6 and 1.416. 

Adjusted 
baseline 

Apply the capped same day adjustment ratio to the unadjusted baseline to calculate the final 
adjusted baseline. The ratio is applied to all 24 hours of the unadjusted baseline. 

The current baseline methodologies in place for the summer of 2022 for each IOU are shown in Table 

12. PG&E and SCE rely on the same set of baseline calculations, while SDG&E relies on a slightly 

different set of day-matching baseline methods.  

 
14 The method for picking the top X days relies on selecting either the days with the highest average kW 

during the event hours, or the sum of kWh across the event hours. From a mathematical perspective, 

these two options are equivalent assuming all event hours are populated evenly.  
15 Post-event hours that spill in to the next day are typically excluded from baseline adjustment windows 
16 A variety of symmetric and asymmetric adjustments were tested. The example given shows an 

asymmetric adjustment (a symmetric adjustment would be between 1.4 and 1/1.4) 
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Table 12: IOU Baseline Methodologies 

Baseline PG&E SCE SDG&E 

Weekday Top 5/10 Top 5/10 Top 3/5 

Weekend Weighted 3/5 
(50% on most recent baseline 
day, 30% on second most 
recent, 20% on third most 
recent) 

Weighted 3/5  
(50% on most recent baseline 
day, 30% on second most 
recent, 20% on third most 
recent) 

Top 1/3 

Adjustment 40% multiplicative adjustment 
cap with a 2 hour pre/post 
adjustment and a 2 hour buffer.  

40% multiplicative adjustment 
cap with a 2 hour pre/post 
adjustment and a 2 hour buffer. 

None 

On the basis of Delivered Load Delivered Load Net Load 

3.1 MEASURING BASELINE ACCURACY 

The second research question this evaluation addresses is the accuracy of each baseline method in 

estimating demand response. In order to answer this question, the evaluation team assessed both the 

bias and precision of each method. This is important because baseline methods are designed to be 

easily computable and understandable by participants and other stakeholders. This means they are less 

complex than traditional load impact evaluations. Nevertheless, as participants are compensated based 

on their reductions relative to their baseline, it is important that the methods used are as accurate as 

possible.  

Assessing baseline accuracy involved a test of each method using bootstrapped pseudo-event days. 

The distinction between actual ELRP events and the pseudo-events used for this accuracy test is 

critical: because customers receive instructions to curtail their load on event days, their true 

counterfactual ɀ what they would have done in the absence of these instructions ɀ cannot be known. To 

assess baseline accuracy, an analysis must be conducted on event-like non-event days. Because 

participants did not receive curtailment instructions on these days, their true counterfactual is known 

and any difference between it and the baseline value is due to modeling error. In order to evaluate 

event-like non-event days (pseudo-event days), the evaluation team looked at customer load data from 

the summer of 2020. The reason that this summer of data was used was twofold: 

1. The program was not yet in effect, meaning that the actual event dispatch criteria (CAISO 

Alerts, Warnings, and Emergencies) could be used to simulate real events. 

2. The 2020 summer was more extreme in California than 2021. This means that the 2020 pseudo-

event days more closely mimicked the real event conditions when grid congestion was high.  

As shown in Figure 2, 2020 had 10 separate FlexAlert days, which were selected as the pseudo-events. 

These days correspond to two heat waves that occurred throughout the state: one in mid-August and 

one in early September. Picking consecutive FlexAlert days in 2020 also reflected the reality of extreme 

grid conditions in 2022, where large-scale heat waves created high demand across the state for 

multiple days in a row. While pandemic-era effects were present in 2020, the baseline days should 

account for any changes in energy use associated changes in residential consumption that would also 

affect event days.  
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Figure 2: 2020 Pseudo-Event and Baseline Days 

 

To further reinforce the accuracy evaluation, the evaluation team bootstrapped the sampled non-event 

days. Through bootstrapping, the non-event days are iteratively re-sampled to ensure that the results 

reflect a variety of event conditions. This process is shown in Figure 3.  
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Figure 3: Baseline Accuracy Assessment Process 

 

Table 13 summarizes the metrics for bias and precision. Bias metrics measure the tendency of each 

baseline to over or under predict and are measured over multiple days. The mean percent error 

describes the relative magnitude and direction of the bias. A negative value indicates a tendency to 

under-predict, and a positive value indicates a tendency to over-predict. The precision metrics describe 

the magnitude of errors for individual events days and are always positive. The closer they are to zero, 

the more precise the results.  

Table 13: Definition of Bias and Precision Metrics 

Type of 
Metric 

Metric Description Mathematical Expression 

Bias 

Average Error Absolute error, on average !Ὁ  В ώ ώ  

Normalized 
Mean Bias Error 

Indicates the percentage by which the 
measurement, on average, over or 
underestimates the true demand reduction. 

Ϸ ὄὭὥί

ρ
ὲ
В ώ ώ

ώ
 

Normalized 
Mean Absolute 
Error 

Indicates the percentage by which the 
baseline deviates from the true value on 
average.  

ὔὓὃὉ

ρ
ὲ
В ȿώ ώȿ

ώ
 

Precision 

Root mean 
squared error 
(RMSE) 

Measures how close the results are to the 
actual answer in absolute terms, penalizes 
large errors more heavily 

2-3%
ρ

ὲ
ώ ώ  

Relative RMSE 

Measures the relative magnitude of errors 
across event days, regardless of positive or 
negative direction. It can be thought as the 
typical percent error, but with heavy 
penalties for large errors. 

ὅὠὙὓὛὉ
ὙὓὛὉ

ώ
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A key distinction between the Baseline Accuracy Results and the Baseline Assessment Results is that 

the underlying data used for each is fundamentally different. Baseline Accuracy Results are estimated 

using customer interval data from the summer of 2020. Baseline Assessment Results are estimated 

using customer interval data from the summer of 2022. In the table generators provided, these results 

are presented side-by-side, but it is important to remember that they are distinct in the data that 

informs their results. 

3.2 SAMPLING PLAN 

There is a large population of customers in the residential ELRP A6 program, and as a result, this 

evaluation relies on a stratified sample of participants. The sampling approach ensures that results are 

robust for smaller segments of the population, which may be otherwise overlooked in a simple random 

sample, while minimizing data transfer and computation overhead for each IOU.  

Table 14 shows the number of cluster IDs that were requested in each stratum. For example, we 

requested 1,500 Opt-in, Solar + Storage enrolled premises in a disadvantaged community in any coastal 

climate zone. If there were not enough participants in any given cell, then all participants in that cell 

were provided. Appendix B lists the actual counts provided to the evaluation team for each IOU. These 

sample cell sizes were selected to ensure robust representation of participants within a given customer 

segment, while understanding that particular segments are not likely to have many participants. 

Additionally, the selected sample cell sizes helped minimize superfluous data transfer. Oversampling in 

the general population was employed as this is the largest group of customers and may represent a 

larger percentage of future ELRP participants.  
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Table 14: Sampling Plan 

Region DER 

Disadvantaged Communities Non-DAC 

CARE/ 

FERA 

IOU-Specific 

Default 

Opt-

in 

CARE/ 

FERA 

IOU-Specific 

Default 

Opt-

in 

Coastal 

Climate 

Zones17 

Solar-Only 1,000 1,000 1,500 1,000 1,000 1,500 

Solar+ Storage 1,000 1,000 1,500 1,000 1,000 1,500 

EV Rate (No 

Solar/Storage) 
1,000 1,000 1,500 1,000 1,000 1,500 

Backup Generation (No 

Other DER) 
All All All All All All 

General Pop  

(no tech above, No CPP) 
1,000 1,000 1,500 3,000 3,000 3,000 

CPP Participant (no tech 

above) 
1,000 1,000 1,000 3,000 3,000 3,000 

Inland 

Climate 

Zones18 

Solar-Only 1,000 1,000 1,500 1,000 1,000 1,500 

Solar+ Storage 1,000 1,000 1,500 1,000 1,000 1,500 

EV Rate (No 

Solar/Storage) 
1,000 1,000 1,500 1,000 1,000 1,500 

Backup Generation (No 

Other DER) 
All All All All All All 

General Pop  

(no tech above, No CPP) 
1,000 1,000 1,500 3,000 3,000 3,000 

CPP Participant (no tech 

above) 
1,000 1,000 1,000 3,000 3,000 3,000 

Load reduction estimates and assessments of baseline accuracy are produced for each of these 

segments. In order to produce population-level results, population weights are applied to scale results 

up to the overall Residential ELRP program at each IOU.  

3.3 PRESENTATION OF RESULTS 

SEGMENTATION 

To better understand how performance varies not only from event to event, but across the different 

enrolled customer groups, reductions were reported for different segments. These segments included:  

1. IOU: Customers are analyzed as a whole and by each individual IOU. 

 
17 Coastal Climate Zone Designations: PGE ð 1, 3, 5; SCE ð 5, 6, 7, 8; SDG&E ð 6, 7, 8 
18 Inland Climate Zone Designations: PGE ð 2, 4, 11, 12, 13, 16; SCE ð 9, 10, 11, 12, 13, 14, 15, 16; SDG&E ð 

9, 10, 11, 12, 13, 14, 15, 16 



 pg. 22 

2. Generation Technologies: Customers that possess generation technologies (solar, storage, 

electric vehicle, and/or backup generators). 

3. Low Income Status: Customers are analyzed based on their rate program, California 

Alternate Rate for Electricity (CARE) and/or Family Electric Rate Assistance (FERA). 

4. DAC: Customers that reside in a Disadvantaged Community. 

5. Default Status: Customers that are part of a population that was automatically enrolled or 

part of a population that opted-in to the program. 

6. Notification Type:  Customers that receive an email and/or text notification of the event. 

7. Coastal vs. Inland Climate: Customers that live in a coastal or inland climate zone. 

8. SubLAP: Customer Sub Load Aggregation Point. 

NET VS. DELIVERED LOADS 

In most utility settings, consumption data is recorded at the meter using two channels: an import 

ÃÈÁÎÎÅÌ ÁÎÄ ÁÎ ÅØÐÏÒÔ ÃÈÁÎÎÅÌȢ 4ÈÅÓÅ ÃÈÁÎÎÅÌÓ ÃÁÎ ÂÅ ÃÏÍÂÉÎÅÄ ÔÏ ÃÏÎÓÔÒÕÃÔ ÔÈÅ ÃÕÓÔÏÍÅÒȭÓ ÎÅÔ ÌÏÁÄȢ 

.ÅÔ ÌÏÁÄ ÒÅÐÒÅÓÅÎÔÓ ÔÈÅ ÃÕÓÔÏÍÅÒȭÓ ÔÒÕÅ ÄÅÍÁÎÄ ÏÎ ÔÈÅ grid and can mean that exporting customers 

may have negative net loads during times of high exports, such as mid-day when solar production is 

high. Using only delivered loads, rather than net loads, when evaluating baselines leads to bias in the 

underlying reduction due to the effects of data censoring. 

Figure 4 illustrates this effect. It shows a hypothetical customer with solar where the site exports during 

the middle of the day. On a day without a demand response event (shown in the left two panes), 

delivered loads censor the interval data because any energy export is flattened to zero. If that day were 

an ELRP event, reductions measured using the delivered loads would not account for any reductions 

that make customer loads more negative (seen in tÈÅ ÇÒÁÐÈ ÌÁÂÅÌÅÄ Ȱ.ÅÔ ,ÏÁÄȟ ×ÉÔÈ $2ȱɊȢ 4ÈÅ ÅÆÆÅÃÔ ÉÓ 

clearly shown in the right pane of the figure, where the measured reduction using delivered load fails to 

capture some of the true reductions that occur in the first part of the event.  
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Figure 4: Net versus Delivered Loads 

  

As part of this study is to validate load reductions for the current baseline methods at each IOU, the 

evaluation team conducted the baseline assessment using net or delivered loads as described by each 

)/5ȭÓ baseline method. For the accuracy assessment, the team produced results for both net and 

delivered loads. 

EFFECTS OF AGGREGATION  

3.3.1.1 Aggregation in Baseline Calculations 

The evaluation of baseline results for the Residential ELRP program was primarily focused on validating 

baseline reductions for the populations of interest. Nevertheless, as discussed throughout the report, 

even the best individual customer baselines are noisy and exhibit bias. As a result, the evaluation team 

also produced estimates of load reductions using aggregated baselines, whereby participant loads are 

first aggregated, then run through the baseline computation procedure. A simple outline of the 

procedure is shown in Table 15.  

Table 15: Procedure for Computing Individual-First and Aggregate-First Baselines 

Step Individual First Aggregate First 

1 Identify participants Identify participants 

2 For each participant, pick the top X of Y days prior 

to the event 

Average participant loads on all days to construct 

an average participant load profile 

3 Compute the unadjusted baseline for each 

participant 
Pick the top X of Y days prior to the event 

4 Adjust the individual participant baselines Compute the unadjusted baseline 

5 Compute the individual participant baseline 

reductions 
Adjust the baseline 

6 Average the participant baseline reductions to get 

the average participant baseline reductions 

Compute the average participant baseline 

reductions 



 pg. 24 

Aggregation has the advantage of smoothing out site-level volatility, leading to higher accuracy in the 

final reduction estimates. These results are shown in the accompanying table generators for this study 

and in select areas of the baseline assessment results (Section 4). Aggregate baselines are not typically 

suitable for compensation at the individual-participant level, as no participant-level reductions are 

produced.  

3.3.1.2 Aggregation in Payment Calculations 

Customers participating in ELRP will receive incentive payments, in the form of a bill credit, in January, 

February, and March of 2023 for their load reductions during events dispatched in the summer of 2022. 

These payments will cover multiple event days. Since customers do not receive a penalty for increasing 

their load during event hours, we must understand how performance is aggregated. The order of 

operations of participant load aggregation has substantial implications for settlement.  

1. Incentives paid on the total kWh reduced over the summer:  

a. Participant kWh reductions are summed for all events in the summer, regardless of 

whether they are positive or negative.  

b. The $2.00/kWh incentive is applied to this total. If the participant did not reduce 

load, or generated negative reductions (i.e. increases), they would not receive a 

payment or a penalty. 

2. Incentives paid on an event-by-event basis:  

a. Participant kWh reductions are converted to settlement incentives for each event, 

and the total settlement payment for each event is summed for all events in the 

summer.  

3. Incentives paid on an hour-by-hour basis: 

a. Participants are compensated for each hour that their observed consumption was 

lower than their baseline consumption.  
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4 BASELINE ASSESSMENT RESULTS 

The purpose of this evaluation is to produce a comprehensive summary of the performance of various 

baselines across the three California IOUs, show what the reductions would have been under 

alternative baseline methods, and summarize load reductions for key customer segments. Results for 

each IOU for the event days in the summer of 2022 are shown separately below, followed by a 

discussion of alternative baseline results where each IOU uses the same set of baselines. It is important 

to note that events were called on weekdays and weekends. While 9/5 is on a Monday, it is classified as 

a weekend for the purpose of baseline specifications, since it is Labor Day. The accuracy results are 

discussed in Section 5.  

4.1 PG&E 

Unless otherwise specified, the results in the PG&E section will be constructed from the PG&E baseline 

specifications (Table 16). 

Table 16: PG&E Baseline Specifications 

IOU Weekday Type Weekend Type Adjustment Basis 

PG&E Top 5/10 Weighted 3/5 
40% asymmetric, multiplicative adjustment 
cap with a 2 hour pre/post adjustment and 

a 2 hour buffer. 

Delivered 
Load 

AVERAGE EVENT DAY RESULTS 

The 2022 season dispatched events on both weekdays and weekends, including the Labor Day holiday. 

Two average event days are constructed, given the alignment of event hours. The three weekend 

events, 9/3, 9/4, and 9/5 are calculated with the weekend baseline, while the remaining seven events 

days are calculated with the weekday baseline. 

Figure 5 displays the average weekday event. This graph shows the usage across the event as well as 

the weekday baseline. The observed usage shows a slight reduction across event hours, and the 

baseline does indicate savings. The average participant-weighted temperature across the average 

event window is 85 F, and the aggregate savings for sites in our analysis are 249.2 MW, or 0.17 kW per 

participant. 
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Figure 5: PG&E Average Weekday Event  

 

Figure 6 displays the average weekend event, which has a participant-weighted  average event hour 

temperature of 88 F. These events do not appear to produce the same magnitude of savings that the 

average weekday event produces. The aggregate savings for sites in our analysis on the average 

weekend event are 86.2 MW, or 0.06 kW per participant. 

Figure 6: PG&E Average Weekend Event 
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INDIVIDUAL EVENT DAY RESULTS 

The results can also be analyzed on individual event days. Table 17 displays the per-customer kW 

reduction across events hours for each event. All the individual event days produce savings, except 

September 5th or Labor Day. The settled kW is also presented. The settled kW is calculated by 

averaging only positive reductions relative to the baseline for each event hour . This creates an inherent 

bias in the results, since all negative results are removed prior to aggregation. 

Table 17: PG&E Individual Event Results  

Event 
Max Daily 

Temperature 
Reduction Settled kW19 

08/17/2022 86.3 0.24 0.46 

09/01/2022 89.4 0.12 0.38 

09/02/2022 87.2 0.27 0.47 

09/03/2022 89.1 0.18 0.44 

09/04/2022 96.6 0.08 0.42 

09/05/2022 101.6 -0.09 0.39 

09/06/2022 103.9 0.07 0.44 

09/07/2022 97.8 0.16 0.46 

09/08/2022 99.1 0.06 0.42 

09/09/2022 90.7 0.27 0.51 

Total 0.13 0.44 

*Results computed using PG&E baseline: Top 5/10 for Weekdays and Weighted Top 3/5 
for Weekends, both with a 40% asymmetric adjustment cap. Negative values indicate an 
increase in consumption relative to the baseline. 

SEGMENT SPECIFIC RESULTS 

It is also important to gauge how segments of the population performed on the 2022 events days. Table 

18 presents the percent kW reduction for the average event day. The segment with the most evident 

strength of performance are customers who received a SMS notification. This segment is also 

comprised of a considerably smaller population. Additionally, performance is strong for: 

Á Disadvantaged Communities: DAC 

Á Default Group: Opt-in 

Á DER Status: CPP20 

 

 

 
19 This shows the average settled kW when settlement is done on an hour-by-hour basis.  
20 This is unsurprising since on a subset of ELRP event days these customers were also dispatched under 

the CPP program. 
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Table 18: PG&E Average Results by Segment 

Category Subcategory 
Enrolled 
Accounts 

Sampled 
Accounts 

Average 
Weekday 
Reduction 

(%) 

Average 
Weekend 
Reduction 

(%) 

Climate 
Coastal Climate Zone 379,381 16,622 7.7% 1.6% 

Inland Climate Zone 1,108,543 29,859 8.3% 3.2% 

Disadvantaged 
Community 

DAC 406,394 11,412 11.5% 7.2% 

Non-DAC 1,081,530 35,069 6.6% 0.9% 

ELRP Default 
Group 

CARE/FERA 1,069,114 19,055 9.7% 4.7% 

IOU Default 407,033 18,181 3.7% -2.0% 

Opt-in 11,777 9,245 14.7% 9.4% 

DER Status 

Backup Generation 129 0     

CPP (No DER) 22,120 7,502 14.1% 9.4% 

General Population 
(No DER or CPP) 

1,307,907 26,466 8.3% 3.3% 

Solar + Storage 6,799 3,515 -6.3% -14.8% 

Solar Only 150,969 8,999 7.3% 0.8% 

CARE/FERA 
CARE/FERA 1,032,662 18,653 9.7% 4.7% 

Non CARE/FERA 455,263 27,828 4.8% -1.0% 

Notification 

Attempted: Email 472,168 11,782 9.2% 4.4% 

None 580,850 13,555 7.2% 1.0% 

Notified: Email 416,311 12,757 8.1% 2.9% 

Notified: Multiple 17,582 8,142 12.2% 10.9% 

Notified: SMS 1,013 245 13.5% 11.0% 

 

4.2 SCE 

Unless otherwise specified, the results in the SCE section will be constructed from the SCE baseline 

specifications (Table 19). 

Table 19: SCE Baseline Specifications 

IOU Weekday Type Weekend Type Adjustment Basis 

SCE Top 5/10 Weighted 3/5 
40% asymmetric, multiplicative adjustment 
cap with a 2 hour pre/post adjustment and 

a 2 hour buffer. 

Delivered 
Load 

AVERAGE EVENT DAY RESULTS 

The 2022 season dispatched events on both weekdays and weekends, including the Labor Day holiday. 

Two average event days are constructed, given the alignment of event hours. The three weekend 
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events, 9/3, 9/4, and 9/5 are calculated with the weekend baseline, while the remaining seven events 

days are calculated with the weekday baseline. 

Figure 7 displays the average weekday event. This graph shows the usage across the event as well as 

the weekday baseline. The average participant-weighted temperature across the average event 

window is 89 F, and the aggregate savings for sites in our analysis are 693.0 MW, or 0.37 kW per 

participant. 

Figure 7: SCE Average Weekday Event  

 

Figure 8 displays the average weekend event, which has a participant-weighted average event hour 

temperature of 92 F. These events do not appear to produce the same magnitude of savings that the 

average weekday event produces. The aggregate savings for sites in our analysis on the average 

weekend event are 3.8 MW, or 0.002 kW per participant. 
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Figure 8: SCE Average Weekend Event 

 

INDIVIDUAL EVENT DAY RESULTS 

The results can also be analyzed on individual event days. Table 20 displays the per-customer kW 

reduction across events hours for each event. All the individual event days produce savings, except 

September 5th or Labor Day. The settled kW is also presented. The settled kW is calculated across the 

event hours for each customer and then zeroed out if the reduction is negative on the given hour. This 

creates an inherent bias in the results since all negative results are removed prior to aggregation. 
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Table 20: SCE Individual Event Results 

Event 
Max Daily 

Temperature 
Reduction Settled kW21 

08/17/2022 92.4 0.27 0.54 

09/01/2022 98.8 0.26 0.56 

09/02/2022 98.0 0.34 0.63 

09/03/2022 100.0 0.04 0.50 

09/04/2022 102.7 0.09 0.54 

09/05/2022 100.4 -0.13 0.43 

09/06/2022 99.9 0.29 0.60 

09/07/2022 99.5 0.30 0.61 

09/08/2022 97.6 0.30 0.62 

09/09/2022 94.8 0.83 1.01 

Total 0.26 0.60 

*Results computed using SCE baseline: Top 5/10 for Weekdays and Weighted Top 3/5 for 
Weekends, both with a 40% asymmetric adjustment cap. Negative values indicate an 
increase in consumption relative to the baseline. 

SEGMENT SPECIFIC RESULTS 

It is also important to gauge how segments of the population performed on the 2022 events days. Table 

21 presents the percent kW reduction for the average event days. The segments with the most evident 

strength of performance come from those customers in the inland climate zone and CPP22 customers.  

 
21 This shows settled kW when aggregated across the event hours.  
22 This is unsurprising since on a subset of ELRP event days these customers were also dispatched under 

the CPP program. 
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Table 21: SCE Average Results by Segment 

Category Subcategory 
Enrolled 
Accounts 

Sampled 
Accounts 

Average 
Weekday 
Reduction 

(%) 

Average 
Weekend 
Reduction 

(%) 

Climate 
Coastal Climate Zone 665,303 15,519 8.7% -6.5% 

Inland Climate Zone 1,221,737 16,316 14.5% 2.2% 

Disadvantaged 
Community 

DAC 579,090 8,855 12.3% 1.5% 

Non-DAC 1,307,950 22,981 13.3% -0.4% 

ELRP Default 
Group 

CARE/FERA 1,056,849 14,126 12.9% 1.8% 

IOU Default 828,238 15,756 13.1% -1.4% 

Opt-in 1,953 1,953 13.7% -4.7% 

DER Status 

Backup Generation 2 2   

CPP (No DER) 10 10   

General Population 
(No DER or CPP) 

1,669,019 16,914 13.4% 1.4% 

Solar + Storage 9,350 4,918 3.0% -31.6% 

Solar Only 208,659 9,992 11.0% -7.0% 

CARE/FERA 
CARE/FERA 1,056,987 14,264 12.9% 1.8% 

Non CARE/FERA 830,053 17,572 13.1% -1.4% 

Notification 

Attempted: Email 506,380 8,574 13.7% 0.8% 

None 891,397 13,199 12.6% 0.1% 

Notified: Email 488,329 9,582 13.0% -0.8% 

Notified: Multiple 2,138 1,103 12.1% 0.0% 

Notified: SMS 42 17 24.7% 0.0% 

 

4.3 SDG&E 

Unless otherwise specified, the results in the SDG&E section will be constructed from the SDG&E 

baseline specifications (Table 22). 

Table 22: SDG&E Baseline Specifications 

IOU Weekday Type Weekend Type Adjustment Basis 

SDG&E Top 3/5 Top 1/3 None Net Load 

AVERAGE EVENT DAY RESULTS 

The 2022 season dispatched events on both weekdays and weekends, including the Labor Day holiday. 

Two average event days are constructed, given the alignment of event hours. The three weekend 

events, 9/3, 9/4, and 9/5 are calculated with the weekend baseline, while the remaining seven events 

days are calculated with the weekday baseline. 
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Figure 9 displays the average weekday event. This graph shows the usage across the event as well as 

the weekday baseline. The usage does appear to have a visible reduction during event hours. The 

average participant-weighted temperature across the average event window is 80 F, and the aggregate 

savings for sites in our analysis are 27.3 MW, or 0.05 kW per participant. 

Figure 9: SDG&E Average Weekday Event  

 

Figure 10 displays the average weekend event, which has a participant-weighted average event hour 

temperature of 85 F. These events do not produce savings, since the usage is above the baseline. This is 

attributable primarily to  the lack of a same-day adjustment. The aggregate savings for site in our 

analysis on the average weekend event are -164.7 MW, or -0.32 kW per participant. 
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Figure 10: SDG&E Average Weekend Event 

 

 

INDIVIDUAL EVENT DAY RESULTS 

The results can also be analyzed on individual event days. Table 23 displays the per-customer kW 

reduction across events hours for each event. All of the weekend events produce negative savings or 

increases in usage, and all but three of the weekday events produce increases in usage. The settled kW 

is also presented. The settled kW is calculated by averaging reductions across the five event hours for 

each customer and then zeroing it out if the reduction is negative for the whole event. This creates an 

inherent bias in the results since all negative results are removed prior to aggregation. 
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Table 23: SDG&E Individual Event Results 

Event 
Max Daily 

Temperature 
Reduction Settled kW23 

08/17/2022 83.8 0.22 0.29 

09/01/2022 89.3 -0.02 0.17 

09/02/2022 90.4 -0.02 0.19 

09/03/2022 94.5 -0.36 0.17 

09/04/2022 90.7 -0.27 0.17 

09/05/2022 89.9 -0.32 0.15 

09/06/2022 89.2 -0.06 0.18 

09/07/2022 92.0 -0.18 0.14 

09/08/2022 92.2 0.02 0.23 

09/09/2022 86.5 0.41 0.49 

Total -0.06 0.22 

*Results computed using SDG&E baseline: Unadjusted 3/5 for Weekdays and Unadjusted 
1/3 for Weekends. Negative values indicate an increase in consumption relative to the 
baseline. 

SEGMENT SPECIFIC RESULTS 

It is also important to gauge how segments of the population performed on the 2022 events days. Table 

24 presents the percent kW reduction for the average event day. SDG&E did not send out notification 

through Olivine, like SCE and PG&E. The segment with the most evident strength of performance 

come from those customers who are on a CPP rate24. Additionally, performance is strong for: 

Á Disadvantaged Communities: DAC 

Á Default Group: Opt-in 

 
23 This shows settled kW when aggregated across the event hours.  
24 This is unsurprising since on a subset of ELRP event days these customers were also dispatched under 

the CPP program. 
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Table 24: SDG&E Average Results by Segment 

Category Subcategory 
Enrolled 
Accounts 

Sampled 
Accounts 

Average 
Weekday 
Reduction 

(%) 

Average 
Weekend 
Reduction 

(%) 

Climate 

Coastal Climate Zone 291,185 23,967 3.0% -24.1% 

Inland Climate Zone 218,287 19,467 5.1% -30.8% 

Unknown 8,412 14 0.0% 0.0% 

Disadvantaged 
Community 

DAC 22,583 1,547 8.6% -7.8% 

Non-DAC 486,889 41,887 3.9% -28.0% 

Unknown 8,412 14 0.0% 0.0% 

ELRP Default 
Group 

CARE/FERA 183,077 21,325 4.4% -18.2% 

IOU Default 321,921 18,093 3.9% -31.6% 

Opt-in 4,474 4,016 8.0% -22.0% 

Unknown 8,412 14 0.0% 0.0% 

DER Status 

CPP (No DER) 3,232 272 8.1% -7.1% 

General Population 
(No DER or CPP) 

492,725 31,135 4.5% -26.4% 

Solar + Storage 4 1,017   

Solar Only 13,511 11,010 -7.8% -61.7% 

Unknown 8,412 14 0.0% 0.0% 

CARE/FERA 

CARE/FERA 183,704 21,901 4.4% -18.2% 

Non CARE/FERA 325,768 21,533 3.9% -31.5% 

Unknown 8,412 14 0.0% 0.0% 

 

4.4 CROSS IOU RESULTS 

RESULTS UNDER IOU BASELINES 

Figure 11 displays the observed consumption and the counterfactual under each set of IOU baselines for 

the average event day. This allows us to see how the baselines that are already being employed 

perform across the three IOUs. 

The PG&E and the SCE baselines are identical, which means they produce the same counterfactual. 

This can be seen in the first two columns of Figure 11. Under the PG&E and SCE baseline, savings are 

visible across all three IOUs. The hours leading up to the event also track closely.  

In contrast, the SDG&E baseline tends to understate loads, since the baseline is unadjusted. None of 

the three IOUs produce savings under this baseline methodology. Without a day-of adjustment, the 

baseline is just a simple average of the top X days in the previous Y days, which tend to be cooler and 

less extreme. 
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Figure 11: Results under IOU Baselines 

 

RESULTS FOR INDIVIDUAL FIRST AND AGGREGATE FIRST BASELINES 

All of the results presented above are on the individual-first basis, where baselines are calculated for 

individual customers and then aggregated to the population. There is another basis, known as 

aggregate-first, which first aggregates the loads across the population and then calculates the baseline. 

Figure 12 displays the observed, individual first baseline, and aggregate first baseline for the average 

weekday event. 




































































































































